A form of the metal clip (also known as a 'hemoclip' or 'endoclip') for flexible endoscopes has now been available for more than 15 years (1), with early versions presented more than 30 years ago (2) . Although uptake was initially slow, clips have made their way into standard gastrointestinal endoscopic practice for common indications, such as ulcer (3), Mallory-Weiss tear (4, 5) , diverticular bleeding (6,7), or bleeding or high-risk (8-10) polypectomy sites. They are also increasingly being used for uncommon indications, such as securing stents (11, 12) , feeding tubes (13) and other devices; marking of endoscopic lesions for x-ray or magnets (14, 15) ; closing fistulas as presented in the article by Hameed et al (16) in this month's Journal (pages 217-219); and perforations (17) , including sealing the luminal entry site in experimental natural orifice transluminal endoscopic surgery (NOTES) (18) . The indication with the highest level of evidence at the present time is clearly ulcer hemostasis (3), but animal models and case series of other indications are rapidly accumulating.
Different types of enDoscopic clips
The first clip in widespread use (1995) was manufactured by the Olympus Corporation (Japan). Although initially a reusable rotatable device that required manually reloading a disposable clip onto a small hook at the end of a metal cable running through a plastic sheath, the disposable preloaded versions of this clip (Quickclip, 2002; and the rotatable Quickclip2, 2005 [Olympus Corporation, Japan]) are presently more commonly used. The preloaded version is easier and faster to use, especially in the setting of a bleeding lesion. These two-pronged clips are available in different clip arm lengths, resulting in varied diameters of tissue (5 mm to 11 mm) that can be clipped (19) . It can be rotated to align the clip arms to the tissue that the operator wishes to grasp, by rotating the handle. Deploying the clip requires: advancing the clip out of the sheath, at which point the clip partially opens; squeezing the trigger part of the way (which opens the clip to its maximum diameter, often referred to as 'priming' the clip [Note, if the trigger is squeezed too far, the clip will start to irreversibly close]); advancing the clip catheter through the accessory channel until it is firmly against the tissue (keeping the clip tip to within 2 cm to 4 cm of the scope tip, to avoid the catheter from bowing or bending. This may prevent the clip from firing); rotating the clip if needed; and then squeezing the trigger the rest of the way, closing the clip until a 'click' is heard and felt. The clip cannot be reopened. The clip is now deployed and should unhook spontaneously from the inner cable. The catheter can now be removed from the scope. However, care should be taken not to remove the catheter until assured the clip is free from the hook on the inner cable; otherwise, the vessel that has been just clipped may be sheared off when the catheter is withdrawn. Occasionally, a 'jiggle' of the catheter is needed for the clip to be freed from the apparatus.
Another device, introduced by Cook Endoscopy (Cook Medical Inc, USA) in 2003, is the TriClip. This is the only threepronged clip available, and opens quite wide (12 mm diameter) but tends to have a lower radial grasping force than the other devices. The three prongs may make grasping protruding lesions -such as a polypectomy stalkeasier, and rotation is not necesssary because of the three prongs. It also brings three edges of tissue together and may reduce the number of clips needed. Its shape is immediately familiar to endoscopists who have used the three-pronged foreign-body removal device. The original version has a flushing port, but requires a therapeutic channel and is somewhat bulky. Although preloaded, the clip is initially exposed from the sheath when removed from its shipping package. The card that separates the clip spool (end of the handle) and the stem grip should not be removed -this card prevents the clip from deploying prematurely. Before inserting the catheter into the endoscopic channel, the sheath is unscrewed from the handle, then advanced while guiding the clip as it collapses into the sheath. Once the catheter is exposed in the patient at the tip of the scope, this action is reversed by pulling back the sheath and screwing it back in place, exposing the clip. Now ready to deploy, the card is removed (what some call the 'grenade pin') and the clip spool is pushed toward the stem grip until the clip is closed. As with the endoscopic clip manufactured by Olympus, it cannot be reopened. The clip spool is then pulled back to release the clip. Once the operator is sure it is released, the sheath can be pulled back into the scope.
Another device -the Resolution Clip -is manufactured by the Boston Scientific Corporation (USA). This is a twopronged clipping device that boasts the ability to open and close the clip before finalizing deployment. It is preloaded and has a clip jaw span of 11 mm. Once in the patient, the stopper CurrEnt EnDosCoPiC PraCtiCEs: thE ExPErts sPEak ©2009 Pulsus Group Inc. All rights reserved
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is removed and the over-sheath grip is pulled back, exposing the clip. The trigger handle can then open and close the clip a few times (up to five times) until the operator is satisfied with the grasp of the tissue, firmly squeezing to finalize deployment, and then releasing the clip from the sheath similar to the other devices above.
Multifiring clip devices are also being developed. One device (which was recently withdrawn) is the Multi-Clip, manufactured by InScope Inc (Ethicon Endosurgery, USA). It has an outer jaw that contains four separate two-pronged titanium clips (all of the clips described above are stainless steel) within it. The outer jaw can open and close and is rotatable, and four clips can be applied without reloading. It requires a therapeutic channel. A German company has also been developing a new disposable clipping device (Clipmaster3; Medwork GmbH, Germany). It allows for the application of three clips (two-pronged) without changing the device.
A few studies comparing some of these devices head-to-head reveal no dramatic differences in apparent efficacy (20) . Most of these studies were conducted in experimental models rather than in human clinical settings. The Triclip may have a lower initial hemostasis rate (21, 22) , but others have not shown a difference (23) ; the TriClip may also have a shorter retention time in animal models (24) . Clinically important differences between the different types of devices have not been clearly demonstrated.
tips
All of the clipping devices work more effectively when the distance between the scope tip and the tissue is minimal, which maximizes the translation of force to the tissue. As well, maintaining the catheter perpendicular to the wall (ie, minimizing a tangential approach) is very important. Clipping lesions that are not accessible with the above concepts should not be attempted because more damage can result if the clip 'biopsies' a vessel, rather than clips it. Cautery and injection devices or argon plasma coagulation may work better in these difficult-to-access areas. Working in a retroflexed position can make deployment difficult, but it is often better if the clip is out of the scope before retroflexing. A plan of attack should be ready before opening and exposing the clip; 'waving' an open clip may scrape the lesion or dislodge it prematurely, and should be avoided. Finally, all of the clipping devices are awkward to use with a side-viewing duodenoscope. Minimal elevator action should be used and if needed, the outer sheath of the Resolution clip can be removed.
inDications
As stated above, it is clear that endoscopic clips are an acceptable option for ulcer bleeding (3) and are likely an effective option for vascular lesions such as Dieulafoy's lesions and Mallory-Weiss tears (4, 5) . Endoscopic clips may be useful to prophylactically close mucosal defects after endoscopic mucosal resection (25) or high-risk polypectomy cases (such as those that require restarting antiplatelet or anticoagulant therapy) (9, 26) . Securing stents (27) and feeding tubes (28, 29) have also been described, but effectiveness at preventing migration beyond a short time is not clear.
Evidence of the effectiveness of clips for the endoscopic closure of fistulas and perforations is growing (16) . Clipping perforations appears feasible and safe (17) , especially after polypectomy or mucosal resection (30) ; however, one must weigh one's comfort and speed with this technique, and the appropriateness of the site and size of defect, with the delay to possible surgical treatment or added air introduced through the perforation. Chronic fistulas are often fibrotic and it may be difficult to bring the edges together. Encouraging the edges of the fistula to seal by inducing a mucosal injury before clipping either with argon plasma coagulation (31) or contact cautery (32) may be helpful, but not critical (33) . Various sealants have also been used as an adjunct to endoclips (34, 35) , building on almost 20 years of case reports of sealants used without clips (36) .
We have used endoscopic clips to successfully seal 10 mm to 12 mm gastrotomies during NOTES procedures in a porcine survival model. Clips appear more effective, but is more feasible in these larger holes when used to clip a detachable snare to the edges of the hole, and then cinching the hole closed with a purse-string technique, rather than trying to clip the widespread edges together (18) .
summary
Endoscopic clips are an invaluable tool with a wide and expanding range of applications. The future is wide open for endoscopic clips. Refinements in the technology (longer or controllable adherence, larger diameters and transmural penetration, etc) and creative expansions in the indications, promise to greatly expand what can be accomplished with a flexible endoscope in the next decade. Even a wirelessly steerable and deployable capsule clip has been recently described (37) and so there appears to be unlimited potential in clip technology for the gastroenterologist in the years to come.
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